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INTRODUCTION

Psoriasis is a genetically predisposed, environmentally 
triggered, chronic, inflammatory, and proliferative 
dermatosis affecting the skin and beyond [1]. Globally, 
more than 125 million individuals are affected, among 
which one third presents with moderate to severe forms 
of the disease [2]. Approx. 25 million individuals are 
affected by psoriasis in India, accounting for 20% of 
the global disease burden, with the prevalence varying 
from 0.8–5.6% [3]. Psoriasis is associated with systemic 

manifestations such as psoriatic arthritis, Crohn’s 
disease, ulcerative colitis, depression, hypertension, 
diabetes, dyslipidemia, metabolic syndrome, and 
cardiovascular diseases, such as coronary artery 
calcification and myocardial infarction [4]. An 
increased risk of peripheral vascular disease, atrial 
fibrillation, and venous thromboembolism has been 
demonstrated [5].

Psoriasis, being a Th1/17-dependent inflammatory skin 
disease, has been associated with both cutaneous and 
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systemic manifestations and shares a common pathway 
of systemic inflammation with a deranged lipid profile 
and cardiovascular diseases [6,7]. Emotional stress, 
alcohol use, smoking, a high-calorie diet, and obesity 
produce deleterious effects on inflammatory conditions 
such as psoriasis and major adverse cardiovascular 
events (MACEs) [8]. The severe form of psoriasis and 
its associated comorbid conditions have a negative 
impact on the overall quality of life for psoriatic 
patients. The mortality rate is higher in patients 
with moderate-to-severe psoriasis when compared 
to healthy controls [9,10]. The life expectancy of 
patients is decreased by approx. five years, mainly due 
to cardiovascular comorbidities [11]. Furthermore, 
the association of cardiovascular comorbidities among 
patients with psoriasis has a significant impact on the 
healthcare system [12,13].

Our objective was to compare the cardiovascular risk 
profile of patients with severe psoriasis to controls 
without psoriasis.

MATERIALS AND METHODS

The present study was a hospital-based, case-controlled 
study conducted at a tertiary-care center in a semi-
urban region of south India.

One hundred clinically diagnosed psoriatic patients 
with a severe form of the disease, aged eighteen years 
and above, belonging to both sexes, and consenting 
for the study, were evaluated for cardiovascular risk 
factors. They were compared against normal controls of 
a similar age group and sex, and selected by a systemic 
sampling method. Patients with mild and moderate 
forms of psoriasis or the severe disease on active 
therapeutic management within the last four weeks, a 
known case of cardiovascular disease and/or any other 
systemic illness, psychiatric patients, and pregnant 
women were excluded from the study.

Cases were evaluated by obtaining a detailed history 
(smoking, alcohol use, etc.) and a thorough clinical 
examination. To assess the severity of the disease, the 
Psoriasis Area Severity Index (PASI), a worksheet by the 
British Association of Dermatologists, was employed, 
with scores ranging from 0 to 72 and with the severe 
form of the disease qualified by a score ≥ 10 [14]. 
The disease effect on the quality of life (severity score 
> 10) was assessed by the Dermatology Life Quality 
Index (DLQI). A self-assessment sheet formulated 

by Cardiff University, was employed after obtaining 
the necessary permissions [15]. Clinical parameters, 
including systolic (SBP) and diastolic blood pressures 
(DBP), height, weight, and waist circumference, were 
measured. The body mass index (BMI) was calculated 
as per criteria by the National Cholesterol Education 
Program, Adult Treatment Panel III.

Blood tests, including the erythrocyte sedimentation 
rate (ESR), fasting blood sugars (FBS), and a lipid 
profile, were performed and compared with controls. 
Serum total cholesterol (TC) and triglycerides (TG) 
were determined by the enzymatic method. Serum 
high-density lipoproteins (HDL) were estimated by the 
phosphotungstate method. The serum level of very-
low-density lipoproteins (VLDL) was calculated by the 
formula VLDL = TG/5. The serum level of low-density 
lipoproteins (LDL) was calculated by the Friedewald 
equation, or by the direct enzymatic method if the 
values were above 400 mg/dL.

The metabolic syndrome was diagnosed on the basis 
of criteria by the National Cholesterol Education 
Program, Adult Treatment Panel III (Table 1).

A twelve-lead electrocardiogram (ECG) was obtained 
by an ultra-light, single-channel ECG machine 
(Cardiart 6108T, BPL). The carotid artery intima–media 
thickness (CIMT) was measured by the high-resolution 
ultrasonography method with Samsung RS80A, a linear 
probe (LA3-16A), and a frequency of 12 Mhz.

Statistical Analysis

All demographic parameters and categorical and 
numerical data were tabulated on an Excel sheet. 
Statistical analysis was performed with SPSS Statistics 
for Windows, version 23.0 (Armonk, NY: IBM Corp.). 
Results on the continuous measurements were 
presented as means ± standard deviations, and results 
on the categorical measurements were presented as 
numbers or percentages. The analysis of variance 
(ANOVA) was employed to find the significance of the 

Table 1: Risk factors for metabolic syndrome (NCEP-ATP III)
Risk Factor Cutoff Values
Large waist circumference > 102 cm in men, > 88 cm in women

Hypertriglyceridemia > 150 mg/dL

Low HDL cholesterol levels < 40 mg/dL in men, < 50 mg/dL in women

High blood pressure Systolic blood pressure of > 130 mm 
of Hg or diastolic blood pressure of 
> 85 mm of Hg

High fasting blood glucose levels > 100 mg/dL
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study parameters between the groups of patients. The 
Fisher’s exact test and odds ratios (OR) were used to 
find the significance of the study parameters on the 
categorical scale between two or more groups, with a 
confidence interval of 95% and a p value below 0.05 
considered significant.

Ethics Statement

The approval of the institutional ethics committee was 
obtained for our study (IEC registration no.: XXMCH-
IEC/70/2018-19).

RESULTS

The cases and controls were the residents of a semiurban 
region in south India, with a majority belonging to low 
socioeconomic status. The study variables with respect 
to cases and controls and the association of risk factors 
to psoriasis are discussed in Tables 2 and 3.

The mean age of the cases and controls was 39.65 ± 
10.74 and 41.97 ± 10.04 years, respectively (p = 0.8341), 
and were all age- and sex-matched. The most common 
age group affected was 31 to 40 years old (36%), with a 
male preponderance (1.27: 1). The duration of psoriasis 
in our patients ranged from 8 months to 22 years 
(average: 14 years). The behavioral risk factors such as 
smoking and alcohol consumption had an association 
with the severe form of the disease (OR = 4.14 and 
2.087, p < 0.001 and p < 0.05, respectively).

The mean PASI score was 26.19 ± 10.8, ranging from 
10 to 60.8. The quality of life was moderately affected 
in 17% of the psoriatic patients, strongly in 15%, and 
extremely in 68%.

In our study, the incidence of hypertension was high in 
the psoriatic cases when compared with the controls 
(68% vs. 54%), with an OR of 1.81. The systolic blood 
pressure (148.67 ± 10.91 mm of Hg) was an important 
indicator of disease severity (p < 0.001).

The prevalence of obesity (BMI) was similar among the 
cases and controls (36% vs. 39%, p > 0.05, OR < 1) 
and was statistically insignificant. Both groups (88% vs. 
83%) presented with an abnormal weight, ranging from 
overweight to obese (≥ 23 to ≥ 30 kg/m2).

The ESR was higher in the psoriatic patients (42%) 
when compared to the controls (36%), with an OR of 
1.28 (p = 0.04187). Elevated fasting blood sugar levels 

were as high as 68%, with a significant value (p = 0.027) 
and a high OR (11.15) among the cases, and only 16% 
of the controls were affected.

Total serum cholesterol levels among the cases were 
higher than in the controls (69% vs. 36%): 152.34 ± 
44.56 mg/dL and 95.56 ± 19.80 mg/dL, respectively 
(OR = 3.95). Serum triglycerides and VLDL were 
higher in the cases than in the controls and were 
statistically significant. The HDL and LDL levels were 
raised in the cases when compared to the controls, yet 
were statistically insignificant.

Metabolic syndrome was diagnosed in 41% of the 
patients with psoriasis and 9% in the healthy controls. 

Table 2: Mean of study variables with respect to cases and 
controls
Study Variable  Cases Controls p value

Mean ± SD Mean ± SD
Age (yrs.) 39.65 10.74 41.97 10.04 0.8341

SBP (mm of Hg) 148.67 10.91 119.09 10.65 0.0237*

DBP (mm of Hg) 86.44 8.22 83.07 4.01 0.2531

Height (m) 1.58 0.14 1.55 0.15 0.12876

Weight (kg) 71.2 10.31 67.9 9.69 0.11876

BMI (kg/m2) 29.01 5.76 28.96 6.4 0.15638

Waist circumference (cm) 116.78 8.93 78.40 6.02 0.1877

ESR (mm @ 1 hr.) 33.62 9.26 14.20 7.98 0.04187*

FBS (mg/dL) 129.46 35.64 102.49 6.96 0.0271*

HDL (mg/dL) 79.48 7.98 73.65 9.72 0.1348

LDL (mg/dL) 120.34 26.11 112.36 16.76 0.1749

TC (mg/dL) 152.34 44.56 95.56 19.80 0.00001**

VLDL (mg/dL) 37.26 8.91 30.47 5.89 0.04189*

TG (mg/dL) 186.29 29.45 119.46 49.80 0.0165*

Rt CIMT (mm) 0.987 0.107 0.7866 0.179 0.0056*

LT CIMT (mm) 0.901 0.157 0.7811 0.112 0.0032*

Avg CIMT (mm) 0.944 0.132 0.7838 0.145 0.004*

p < 0.05: signifi cant (*); p < 0.001: highly signifi cant (**).

Table 3: Odds ratios of factors affecting psoriasis
Factor Odds 

Ratio
Range @ 95% CI p value

Behavioral risk factors

Smoking 4.1481 2.2964 to 7.4932 p  < 0.0001**

Alcohol 2.087 1.1839 to 3.6789 p = 0.0110

Comorbidities 

Hypertension 1.8102 1.0181 to 3.2185 p = 0.0433*

Obesity 0.8798 0.4961 to 1.5603 p = 0.6613

Systemic infl ammation 1.2874 0.7283 to 2.2755 p = 0.3848

Diabetes 11.1563 5.6520 to 22.0207 p < 0.0001**

Hypercholesterolemia 3.957 2.1968 to 7.1277 p < 0.0001**

Hypertriglyceridemia 3.807 2.1141 to 6.8555 p < 0.0001**

Metabolic syndrome 6.2542 2.9095 to 13.4441 p < 0.0001**

Electro-cardiac activity and CIMT fi ndings 

Atrial conduction defect 3.7473 1.5202 to 9.2371 p = 0.0041*

Ventricular conduction 
defect

3.9167 1.4999 to 10.2272 p = 0.0053*

Subclinical atherosclerosis 2.7045 1.5194 to 4.8140 p = 0.0007**

p < 0.05: signifi cant (*); p < 0.001: highly signifi cant (**).
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This difference revealed a high statistical significance 
(p < 0.001) and an OR of 6.25.

A electrocardiographic study revealed an elevated P 
wave (22% vs. 7%, OR = 3.74) and a prolonged QTc 
interval (20% vs. 6%, OR = 3.91) among the cases and 
controls, respectively, which was statistically significant 
(p = 0.0041 and p = 0.0053, respectively). There 
were no ST-segment or T-wave variations or any other 
changes on the ECG.

A carotid-artery intima–medial assessment by high-
resolution ultrasonography revealed an increased 
thickness among the cases (56%) (0.944 ± 0.132 mm) 
when compared to the controls (32%) (0.7838 
± 0.145 mm), which was statistically significant 
(p = 0.004) with an OR of 2.70. Thickened intima–
media among the cases showed a statistically significant 
association with the severity of the disease (p < 0.001).

DISCUSSION

The severe form of psoriasis increases the risk of major 
adverse cardiovascular events, such as a myocardial 
infarction, stroke, metabolic syndrome, and peripheral 
vascular disease, hence termed “two plaques for one 
syndrome” [16].

Psoriasis is associated with an increased prevalence of 
cardiovascular diseases [17]. The molecular mechanisms 
that have been proposed include shared genetic factors, 
common inflammatory pathways, the secretion of 
adipokines, insulin resistance, lipoprotein composition 
and function, angiogenesis, oxidative stress, dyslipidemia, 
and hypercoagulability [18]. The Th1 and Th17 (IL-
17, IL-6, and IL-8) cytokine pathways may mediate a 
vascular inflammatory cascade and the development of 
atherosclerosis and cardiovascular complications such as 
a myocardial infarction or stroke [19]. IL-17 plays both 
proatherogenic and atheroprotective roles [20].

In our study, the patients with severe psoriasis presented 
mostly in the third decade of their life and showed a 
male preponderance. A majority (69%) were found to 
have a PASI of below 30. Severe psoriasis was shown 
to produce a considerable effect on the quality of life, 
impacting daily activities and social life and causing a 
significant economic burden to the patients, similarly 
to the findings by Leon et al. and Wade et al. [21,22].

Smoking and alcohol consumption are common 
behavioral risk factors for psoriasis and cardiovascular 

diseases. In our study, these had a four-fold and two-fold 
association with the psoriatic patients when compared 
to the controls, which was comparable to the findings 
by Mehta et al. [10].

Obesity and being overweight characterized by excess 
visceral fat are thought to release proinflammatory 
cytokines such as IL-6 and tumor necrosis factor 
(TNF)-α, playing a role in both conditions [23]. In our 
study, both groups were equally affected, indicating 
an overall drift in the lifestyle and a change in food 
habits.

The active systemic inflammation in the body indicated 
by the ESR, contributed to by both psoriatic skin 
lesions and visceral fat due to obesity, was raised among 
the cases, which is similar to the findings by Lakshmi 
et al. [4].

Diabetes and hypercholesterolemia had a large impact 
on the severity of psoriasis, with a high OR, and were 
independent risk factors for cardiovascular diseases 
in our study. There was no correlation between 
derangements in the lipid profile and the presence 
of diabetes among the cases (p = 0.1726). Therefore, 
diabetes could not have been an underlying factor 
leading to derangement in the lipid profile (diabetic 
dyslipidemia) of the psoriatic patients in our study. 
Hypertriglyceridemia with elevated VLDL among the 
psoriasis patients was significant.

An electro-cardiac study revealed atrial (elevated 
P wave) and ventricular (prolonged QTc interval) 
conduction abnormalities among the psoriatic patients, 
which was similar to the findings by Bacaksiz et al. and 
Simsek et al. [24,25].

The highest CIMT value reported among the Indian 
population is 0.70 mm. CIMT values above 1.0 mm 
are considered clinical atherosclerosis and values 
between 0.7 and 1.0 are considered subclinical 
atherosclerosis [26,27]. In our study, the psoriatic 
patients were found to have subclinical atherosclerosis 
and the cases showed a minimal increase in thickness.

Different Indian and international studies estimating 
cardiovascular risk factors with psoriasis, such 
as hypertension, diabetes, metabolic syndrome, 
subclinical atherosclerosis, etc., are tabulated and 
compared with our study [27-30] (Table 4). Our 
results are supported by the majority of the published 
studies. The psoriatic patients with a severe form of 
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the disease presented with high-risk factors, such as 
hypertension, diabetes, deranged lipid levels, metabolic 
syndrome, altered electrical activity, and subclinical 
atherosclerosis. Molecular-based targeted therapies 
were found to be helpful in treating both psoriasis and 
its cardiovascular comorbidities [31].

Based on our findings, we believe that the preliminary 
assessment of comorbidities with routine dermatological 
investigations in psoriatic patients is essential 
to prevent possible cardiovascular mortalities. 
The recommended guidelines for the screening of 
cardiovascular comorbidities in psoriatic patients is 
provided by the National Psoriasis Foundation and the 
American Heart Association [32] (Table 5).

Limitations

The  prevalence and the clinical patterns of cardiovascular 
disease associated with psoriasis were not assessed. 
Echocardiographic studies and the quantitative 
assessment of ECG were not possible. Studies on larger 
populations are required to assess the overall disease 
burden in the Indian population.

CONCLUSION

With the increasing prevalence and awareness of 
psoriasis and its association with various comorbidities, 
early detection and periodic screening for cardiovascular 
risk factors among psoriatic patients and aggressive 
therapeutic management are recommended to reduce 
adverse cardiovascular events.

Statement of Human and Animal Rights

All the procedures followed were in accordance with the ethical 
standards of the responsible committee on human experimentation 
(institutional and national) and with the 2008 revision of the 
Declaration of Helsinki of 1975.

Statement of Informed Consent

Informed consent for participation in this study was obtained from 
all patients.
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